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DETAILED ACTION 

This office action is in response to application filed November 24, 2003. 

Claim Objections 

Claim 1 is objected to because of the following informalities: 
With regard to claims 1,10, and 20, lines 6-7, and claim 21, lines 7-8, 
"recalculation or moving of any blocks containing data" should be replaced with -- 
recalculation of parity or moving of any blocks containing data — see specification page 
10, line 10. Appropriate correction is required. 



Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-21 are rejected under 35 U.S.C. 102(b) as being anticipated by Clark et 
al. (US. Patent 4,761, 785). 

With regard to claims 1 , 10, 20 and 21 , Clark teaches a method for distributing 
parity across a disk array (col. 8, lines 25-26), the method comprising: 

Adding a new disk to pre-existing disks of the array (col. 8, lines 12-13); dividing 
each disk into blocks (fig. 2), the blocks being organized into strips such that each strip 
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contains one block from each disk (fig. 2); and distributing parity among blocks of the 
new and pre-existing disks without recalculation or moving of any blocks containing data 
(col. 8, lines 25-31 ; the parity blocks of an existing set are redistributed to include the 
new added unit, the parity blocks are zeroed so there is not any data block movement). 

With regard to claim 10, Clark also teaches a storage module to compute parity 
in blocks of stripes across the disks and reconstruct blocks of disk lost as a result of 
failure (fig. 1 , element 40 disk controller). 

With regard to claim 2, Clark teaches the step of distributing comprises the step 
of distributing parity among blocks of new and pre-existing disks in a manner that 
maintains a fixed pattern of parity blocks among stripes of the disks (fig. 2 shows the 
distribution of parity blocks evenly, however with regard to strip 9 it is an unprotected 
stripes). 

With regard to claim 3, Clark teaches the step of changing an assignment for one 
or more blocks containing parity of pre-existing disk to the newly added disk (as each 
parity blocks moves from one storage to another storage and different strip the 
assignment changes). 

With regard to claim 4, Clark teaches the step of initializing the added disk so as 
to not affect parity of the stripes (col. 8, lines 13-14, the new member is zeroed). 
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With regard to claim 5, Clark teaches the step of reassigning blocks containing 
parity in certain stripes to the new disk without calculation or writing of parity (col. 8, 
lines 12-20). 

With regard to claim 6, wherein the certain stripes comprise 1/N of the stripes, 
where N is equal to the number of disks in the array (fig. 2). 

With regard to claim 7, the step of changing a block containing parity to a block 
containing data and not changing a data block to a parity block (col. 8, lines 27-30 by 
setting the parity blocks to zero). 

With regard to claim 8, Clark teaches the step of reassigning one of N blocks 
containing parity from each pre-existing disk to the added disk (fig. 2), wherein N is 
equal to the number of disks in the array (fig. 2). 

With regard to claim 9, Clark teaches the step of reassigning one of N parity 
blocks to the new disk (col. 8, lines 25-26), with each pre-existing disk continuing to hold 
1/N of the parity blocks in the array (fig. 2). 

With regard to claim 1 1 , Clark teaches a table configured to store parity 
assignment calculated for one of a known group size of the disk array and a maximum 
group size of the array (col. 4, lines 20-22), the stored parity assignments defining a 
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repeat interval of a parity distribution pattern used to determine locations of parity 
storage on any disk in the array (fig. 3). 

With regard to claim 12, the storage module is embodied as a RAID system of 
the storage system (fig. 2, shows the storage with parity blocks). 

With regard to claim 13, Clark teaches the storage module is embodied as an 
internal disk array (fig. 1). 

With regard to claim 14, Clark teaches the storage module is embodied as a disk 
array control system externally coupled to the storage system (fig. 1). 

With regard to claim 15, Clark teaches the disk array is a block-based RAID array 

(fig. 2). 

With regard to claim 16, Clark teaches a method of distributing commodities over 
containers of a system (fig. 2 shows the distribution of parities of the disks), the method 
comprising the steps of: adding a new container to pre-existing containers of the system 
to thereby provide N containers (col. 8, line 23), moving only 1/N of the commodities to 
the new container (fig. 2). 
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With regard to claim 17, Clark teaches the system is a storage system (fig. 2), 
the commodities are data structures adapted for storage devices of an array (parity 
blocks), and the containers are storage entities coupled to the array (fig. 2). 

With regard to claim 18, Clark teaches wherein the storage entities are storage 
heads (fig. 3). 

With regard to claim 19, Clark teaches the data structures are inode file blocks 
(fig- 2). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mehdi Namazi whose telephone number is 571-272- 
4209. The examiner can normally be reached on Monday-Friday 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Reginald Bragdon can be reached on 571-272-4204. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 





Mehdi namazi 
February 28, 2006 



